Impact of maternal circulating cholesterol and gestational diabetes mellitus on lipid metabolism in human term placenta.
Maternal hypercholesterolemia (HC) during pregnancy and gestational diabetes mellitus (GDM) are associated with disturbance of fetal development which may also modify key features of placental functions. In this study, we evaluated the impact of maternal hypercholesterolemia on placental cholesterol and lipid metabolism in 59 women classified in two groups according to the median concentration of plasma total cholesterol (6.42 mM). The impact of GDM was also evaluated on the metabolism of placentas obtained from 7 insulin-treated GDM and 7 non-GDM women. We showed that high maternal circulating cholesterol is associated with a significant increase in the LDL-cholesterol, ApoB-100 and triglyceride concentrations in the maternal blood. However the level of cholesterol in the venous cord blood and placenta remains unchanged in response to modification in maternal cholesterol profile. The levels of Fatty acid synthase (FAS) and SREBP-2 expressions in placenta are significantly increased in the HC group while expression of both sterol regulatory element-binding proteins-1 (SREBP-1) and HMG-CoA reductase (HMGR) are not modified. GDM is not associated with modification in the maternal lipid profile but it increases the concentration of inflammatory cytokines (IL-1beta and TNF-alpha) in placenta which correlates with a dramatic induction of FAS expression without affecting the expression of mature SREBPs proteins. In conclusion, our study suggests that in placenta, expressions of key proteins involved in de novo lipid synthesis are affected by changes in maternal metabolism (HC and GDM) that may subsequently affect fetal development.